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a flexible membranelhaving a generally circular main portion with a lower surface that 
provides a substrate-mountiAg surface and a plurality of concentric annular flaps secured to the 
base assembly, the volume bptween the base assembly and the flexible membrane forming a 


plurality of pressurizable chj 
a retaining ring joinec 


wherein the carrier head includes five pressurizable chambers. 


and 


ibers; and 

to the base assembly; 


5. (Amended) A| carrier head, comprising: 
a housing to be securqd to a drive shaft; 
a base assembly; 

a loading chamber controlling the position of the base assembly relative to the housing; 


a flexible membrane 1 aving a generally circular main portion with a lower surface that 
provides a substrate-mountinj; surface and a plurality of concentric flexible armular flaps secured 
to the base assembly, the voli me between the base assembly and the flexible membrane forming 
a plurality of pressurizable chambers; 

wherein at least one o ■ the annular flaps includes a notch positioned and configured to 
reduce compressions in the main portion caused by downward load transmitted through the 
annular flap of the flexible membrane. 


6. The carrier heall 
at least one annular flap and tqe 


of claim 5, wherein the notch is formed at a juncture between the 
main portion. 


ier head, comprising: 
to a drive shaft; 


7. (Amended) A corner J 
a housing to be secured 
a base assembly; 

a loading chamber contilolling the position of the base assembly relative to the housing; 


and 


a flexible membrane 
provides a substrate-mounting 


having 


a generally circular main portion with a lower surface that 
sLrface and a plurality of concentric annular flaps secured to the 
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^ base assembly, the volume between the base assembly and the flexible membrane fomiing a 
^ plurality of pressurizable cham bers; 

wherein at least one of i he annular flaps includes a widened section adjacent a juncture 
between the at least one annula' flap and the main portion. 


■0 


8. The carrier heac 
horizontal portion extending fifom 


of claim 7, wherein the at least one annular flap includes a 
the base assembly to the widened section. 


arrier head, comprising: 


13. (Amended) A 
a base assembly; and 

a flexible membrane hjaving a generally circular main portion with a lower surface that 

surface and a plurality of concentric annular portions extending 
from the main portion and secured to the base assembly, the volume between the base assembly 
and the flexible membrane forming a plurality of pressurizable chambers, at least one of the 
annular portions including a : lotch positioned and configured to reduce compressions in the main 
portion caused by downward load transmitted through the annular portion of the flexible 
membrane. 


14. The carrier 
the at least one annular 


h$ad of claim 13, wherein the notch is formed at a juncture between 
portijon and the main portion. 


15. (Amended) A 
a base assembly; anc 
a flexible membrane 
provides a substrate-mo untiijig 
from the main portion and secured 
and the flexible membrane farming 
annular portions including a 
wherein the at least 


carrier head, comprising: 


having a generally circular main portion with a lower surface that 
surface and a plurality of concentric annular portions extending 
to the base assembly, the volume between the base assembly 
a plurality of pressurizable chambers, at least one of the 

notch; 

annular portion includes a plurality of notches. 


oie 


\ 
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1 6. The carrier head of claim 15, wherein a first notch of the plurality of notches is 
fomied at a juncture between me at least one annular portion and the main portion and a second 
notch of the plurality of notches is formed at about a mid-point of the aimular portion. 

1 7. A carrier head comprising: 
a base assembly; and! 

a flexible membrane paving a generally circular main portion with a lower surface that 
provides a substrate-mounting surface, an outer armular portion extending from an edge of the 
main portion and secured td the base assembly, and an irmer aimular portion extending fi-om the 
main portion and secured to the base assembly, the volume between the base assembly and the 
flexible membrane forming a plurality of pressurizable chambers, the inner annular portion 
including a notch. 


18. A carrier head, comprising: 
a base assembly; and 

a flexible membrane having a generally circular main portion with a lower surface that 
provides a substrate-mounting surface, an outer annular portion extending from an edge of the 
main portion and secured to the base assembly, and an irmer annular portion extending fi-om the 
main portion and secured p the base assembly, the volume between the base assembly and the 
flexible membrane forming a plurality of pressurizable chambers, the irmer aimular portion 
including a widened section adjacent a juncture between the irmer annular portion and the main 
portion. 

19. The Carrie - head of claim 18, wherein the irmer annular portion includes a 
horizontal portion extending fi-om the base assembly to the widened section. 


20. The carrier head of claim 18, wherein the inner armular portion includes a rim 
section between the base assembly and the widened section. 


Applicant 
Serial No. 
'Filed 
Page 


Hung Chih Chen,^B. 
09/712,389 ^ 
November 13, 2000 
7 


Attorney's Doc^||i[ 


o.: 05542-449001 / 5304/CMP 


21 . The carrier head of claim 20, wherein the widened section includes a sloped face 
on a side closer to the rim, and a genelrally vertical face on a side opposite the rim. 

22. The carrier head of cpim 21, wherein the rim section is connected to a top vertex 
of the widened section. 

23. A carrier head, corpprising: 
a base assembly; and 

a flexible membrane haviiig a generally circular main portion with a lower surface that 
provides a substrate-mounting surface, an outer annular portion extending from an edge of the 
main portion, a first flap conneoted to a top vertex of the outer annular portion and secured to the 
base assembly, and a second flap connected to a second vertex of the outer armular portion and 
secured to the base assembly, tne volume between the base assembly and the flexible membrane 
forming a plurality of pressurizable chambers. 

24. A flexible merpbrane for use in a chemical mechanical polishing carrier head, 
comprising: 

a generally circular n^ain portion with a lower surface to provide a substrate-mounting 

surface; 

an outer annular portion extending from an edge of the main portion to be secured to a 
base assembly of the carrier head; and 

an inner annular portion extending from the main portion to be secured to the base 
assembly, the inner annular portion including a notch. 


25. A flexible Aiembrane for use in a chemical mechanical polishing carrier head, 
comprising: 

a flexible generally circular main portion with a lower surface to provide a substrate- 
mounting surface; 

an outer annular pjortion extending from an edge of the main portion to be secured to a 
base assembly of the carr ier head; and 


V 
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an inner annulai portion extending from the main portion and secured to the base 
assembly, the inner anrfular portion including a widened section adjacent a juncture between the 
inner annular portion £ nd the main portion. 


Please add the 


following new claims: 


26. A carrii jr head, comprising: 


a housing to be 
a base assembl/; 
a loading charr 


and 


secured to a drive shaft; 


ber controlling the position of the base assembly relative to the housing; 


a flexible membrane having a generally circular main portion with a lower surface that 


provides a substrate-rr ounting surface and a plurality of flexible concentric armular flaps secured 
to the base assembly, ihe volume between the base assembly and the flexible membrane forming 
a plurality of pressurizable chambers; 

one of the annular flaps includes a notch adapted to allow the at least one 
flex when the pressure is unequal in adjacent pressurizeable chambers. 


wherein at least 
of the annular flaps to 


27. The caitrier 
the at least one aimulai ■ 


head of claim 26, wherein the notch is formed at a juncture between 
flap and the main portion. 


28. A carrier head, comprising: 
a base assembl; and 

a flexible meml)rane having a generally circular main portion with a lower surface that 
provides a substrate-mounting surface and a plurality of concentric annular portions extending 
from the main portion and secured to the base assembly, the volume between the base assembly 
and the flexible membrane forming a plurality of pressurizable chambers, at least one of the 
annular portions including a notch adapted to allow the at least one of the armular portions to flex 
when the pressure is unequal in adjacent pressurizeable chambers. 
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29. The carrier head of claim 28, wherein the notch is formed at a juncture between 
the at least one annular portion and the main portion. 


30. A carrier hfead, comprising: 
a base assembly; and 

a flexible membrar e having a generally circular main portion with a lower surface that 
provides a substrate-moun ing surface, an outer annular portion extending from an edge of the 
main portion and secured t d the base assembly, and an inner annular portion extending from the 
main portion and secured t d the base assembly, the volume between the base assembly and the 
flexible membrane forming a plurality of pressurizable chambers, the inner annular portion 


including a notch adapted 


to allow the inner annular portion to flex when the pressure is unequal 


m adjacent pressurizeable chambers 


a generally circular 


surface; 


31. A flexible qiembrane for use in a chemical mechanical polishing carrier head, 
comprising: 

main portion with a lower surface to provide a substrate-mounting 


an outer annular portion extending from an edge of the main portion to be secured to a 


base assembly of the carrier 


an inner annular portion extending from the main portion to be secured to the base 


assembly, the inner annulai 
to flex. 


head; and 


portion including a notch adapted to allow the inner annular portion 


32. A carrier hedd, comprising: 
a base assembly; anc 

a flexible membrane (having a generally circular main portion with a lower surface that 
provides a substrate-mounting surface, an outer annular portion extending from an edge of the 
main portion and secured to tne base assembly, and an inner annular portion extending from the 
main portion and secured to the base assembly, the volume between the base assembly and the 
flexible membrane forming a plurality of pressurizable chambers, the inner annular portion 
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including a widened section aojacent a juncture between the inner annular portion and the main 


portion and a section extendim 
to an apex of the widened secti 


generally parallel to the main portion that has a first edge joined 
)n and a second edge secured to the base assembly. 


and 


ompnsmg: 
to a drive shaft; 


33. A carrier head, d( 
a housing to be secured 
a base assembly; 

a loading chamber controlling the position of the base assembly relative to the housing; 



a flexible membrane having a generally circular main portion with a lower surface that 
provides a substrate-mounting surface and a plurality of concentric annular flaps secured to the 
base assembly, the volume betv^een the base assembly and the flexible membrane forming a 
plurality of pressurizable chaml ers; 

wherein at least one of t le annular flaps includes a widened section adjacent a juncture 
etween the at least one annular flap and the main portion, 

and wherein the widened section stiffens the annular flap allowing it to resist bowing 


when there is unequal pressure 


34. The carrier head 


in adjacent pressurizable chambers. 


of claim 33, wherein the at least one armular flap includes a 


horizontal portion extending from the base assembly to the widened section. 

35. A carrier head, comprising: 
a base assembly; and 

a flexible membrane hav ng a generally circular main portion with a lower surface that 
provides a substrate-mounting surface, an outer annular portion extending from an edge of the 
main portion and secured to the base assembly, and an inner aimular portion extending from the 
main portion and secured to the base assembly, the volume between the base assembly and the 
flexible membrane forming a plurality of pressurizable chambers, the inner annular portion 
including a widened section adjacent a juncture between the inner annular portion and the main 
portion. 
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wherein the widened section stiffens the inner annular portion allowing it to resist bowing 
when there is unequal pressure in adjacent pressurizable/chambers. 

36. The carrier head of claim 35, wherein the inner annular portion includes a 
horizontal portion extending from the base assembly to the widened section. 


37. The carrier head of claim 15, wherein the inner armular portion includes a rim 
section between the base assembly and tne widened section. 

38. The carrier head of claim 37, wherein the widened section includes a sloped face 
on a side closer to the rim, and a^enerally vertical face on a side opposite the rim. 


39. The carrier h^d of claim 38, wherein the rim section is connected to a top vertex 
of the widened section. 


or 


40. A flexile membrane for use in a chemical mechanical polishing carrier head, 
comprising: 

a generally ^ircular main portion with a lower surface to provide a substrate-mounting 

surface; 

an outer/annular portion extending from an edge of the main portion to be secured to a 
base assembly of the carrier head; and 

an inner annular portion extending from the main portion and secured to the base 
assembly, yftie inner annular portion including a widened section adjacent a juncture between the 
inner anj/ular portion and the main portion, 

herein the widened section stiffens the inner annular portion. 


In the drawings : 

Please accept the amended drawings, in which proposed corrections to Figures 1 and 3 
are marked in red. 


